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Abstract; Fault slip rate matters not only as one of the important parameters for quantitative study of Cenozoic
tectonics but also a key element in geodynamic research. However, most studies have focused on the long-term
(>Ma) cumulative displacement of geological mass, short-time ( since the late Quaternary ) dislocation of
geomorphic units as well as annual-decadal geodetic observations, and few people studied the fault displacement on
a timescale in between, leaving a gap in understanding the evolutionary history of fault on a million-year timescale.
Since the strike-slip fault breaks the system of alluvial fans and their catchment basins, causing the spatially uneven
distribution of residual offset alluvial fans along the fault direction, we proposed three methods to determine the
large-scale cumulative displacement of strike-slip fault based on the offset alluvial fans. The first method commonly
presents a correspondence between the alluvial-fan area and catchment basin area as A, =yA_, (A, is the alluvial-fan
area, A_is the catchment basin area, y is a constant 0. 5+0.35), which leads us to determine the strike-slip
displacement of the offset basin by identifying whether the correspondence is unusual. The second method helps us
to get the strike-slip displacement by distinguishing geomorphic units with the same lithological mineral components
distributed at both sides of the fault. The third is to measure the strike-slip displacement by comparing the residual
geomorphic unit with the corresponding stream outlet. In this study, we applied the above three methods to study
the strike-slip displacement of the AltynTagh fault system on a million-year timescale, and to estimate the formation
age of these geomorphic units based on the exiting fault slip-rate. It is further verified that the estimation methods
proposed in this paper can provide a new angle and technical solution to accurately determine the evolution history
of the strike-slip fault on a million-year scale.

Key words: fault-slip rate; cumulative displacement; alluvial fan; strike-slip fault; AltynTagh fault system
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R B JLATIE 2, Al A5 8 i 48 A 72 BF 58 1Y
4 3 3% 2l ) e RO N B A & R AW 1 (Burbank
and Anderson, 2012) ,

1.1 EikisR

T 05 2 4 3 SORT A 3 B T Y TEIR H A A

59 5 SO U B T E L S0 = A



210 WR /155 http: //journal. geomech. ac. cn 2021

LR | ME AT, PR TR RS R ST
T Bl 22 T O R B L Y RE, A A TN R
T S AL, T H SR RE B B AR 2 Y i P
2R, AEHRAEE L #EAE (Lambeck
and Chappell, 2001 ; Mcsaveney et al. , 2006)

TV ECE WA R 8 = f 1 RE1C 3% B &1 K
P4 AL (Thorson, 1989) A AT i B 4 i & it
P DT B 5 R 0 B 4 78 M B A 3 2 b o A
(Thompson et al. , 2002; Pan et al. , 2003) , H F it
FRUB ELAT S 1o Bt 5 3k DR A ) T 2 b TR ) oy
fik, 7L S R W R B R AL RS,
WAERN— N EHBEAMWSFRE (Lee et al. , 2001)
F& 5 T E A By DR AE RO PR 4R 5 125 W] 4 AR A
RIS RE AL, S — BB A Y M B AR AR L S U AN
HA SR ) W) A B T T BRI Y 5 K i S ORG B
FErp R AR 2 5 I AF By S5 T AR AT 1 AF % Al R R U0
FRAE WY, J2 W L B I 35 1F 59 3 3 45 7% ( Whipple
and Dunne, 1992) , 734b, T WIAL T4 3 35 5
SRR, AGE B2 AR i TR R AR RS AR B T T
© 5 AR A 1 BB AR v R AR M A T — AN A
AE Sz < I 8] ROBE R 90 3 6 T R, WRE R
TIZRA- T Z T W=, JF BE T AG 0 T kA T
4] #iF 2 (Oskin and Burbank, 2005; Goode and
Burbank, 2011),

1.2 ZiEisR

W T 3 A 3 EOR R B SY RY 2R 3 A A
R WL, K, WMEMLE, £2
B AT — S8 O\ HE WL, BT A T CER b A B 3 S A R
DI BRI, MM A, vk I s s W)
IF BT JSC AR K 2% IR Ml 35—k it 22, D2 AT LA
RV A M D AL B Y AR AR AR HE s n A e 2
Bl LLGE 1) b i 07 #% A5, 3 107 % 00l AR 4
W J2 W0 B M P &5 22 3845 ( Chevalier et al. , 20055
Owen et al. , 2008) . T i 52 £ W) F - oF 55 b 5 ¢
{14 0 e B A b PR P R 3 2 % i 4 i S BORY M 5T
% N ( Adams et al., 1999; Caskey and
Ramelli, 2004) , 25 1 LI T B 87 2 1 5 o ¢
(Shi et al. , 2014) . & ¥ W 24 W A 1) ol 30 LA A
Al DLTE M H 10 SRR 1) B A2 RS . i T IR R E TR s
B, W TE S W 2 I S ARk, B W Sk T
T UL U 2 5 7 5 2208 BT 1145 (Frankelet al. |
2007 ; Zielke et al. , 2010) ,

bR T HARZAM T IR L R Z 5, &

FZAERW, gk, A, 4R, Afril,
PR, AR AT LA ok I A 3 A8 B, O AR O Bl
AR R R B2 L Fs o 5 0T 2 M S R B
f14 31 B K4 2

2 ERAYBEFEEHF &

1 2 K 0T T 2460 % o 1 R AR R R R S R 3
B3 Y A AR AR R AR S T I M 1L b K U TE
Ll P HERUIE AR e I M SR, A A R L AR B B R
TSR AR ER G WY, LHETR—F
T X R R X A it AR B R
KE BA A RAE, R R R R S
ENE R (IRB A, 2003; 150254,
2006) o H T LB R R 1A R BT 2R A 1) 32 D OG &R
RS W60 5% 0 20 5 9 BT 2R OK 1 3 3l 7 % i 8 X E ek
I3z 3 W 24 3 HORAFSEH (Van Der Woerd
et al. , 2006; Fletcher et al. , 2011; #% & f8 &%,
2018) , (HORAESCPRATFEd e, B BUR & & % 3
JE AR VR, A5 R R Y 30 B A OB AN
o P, anRA 5k B Y 8 b b AU 45 & H B
PR ZE 3, AT LU 525 i W7 28 b i OB ASE 7K
SOE R B, R A E W R AT
2.1 REHBREIHWIE

Dade and Verdeyen (2007) F|HSE124 05345
Broyo e LB, ZRA, PIAREE, WHIEA . B
F4eoR . EDBEALK B i 255 Ut R B, IR
KB 3 T AR AL T AR IR A, BRI K A M
Ab TSl B — R 3 AR SRR, IR R
A RAF R A 454, R4 T B 5 X
K BFEHAFTER R AR A, = yA,, P A, B3t
B, A, RIL KA AL, v HH %L 0.5+0.35,
IR P NIRRT B0 VAT R B 8 AR AW NTAAY i B
TCRAR 22 B, ] BE 2 A i Bl S Bom 4 R
(Poussebeltran et al. , 2017) , KL, 18 i X b 4 vt
U IR, OF B e R 90 v i R iR VDK A
Mo, THEH P R T AR R AT A, U AT AT I R
HIE R i, IR 2RI W RE R

WE 1 RS, KA A BB Tk R
B a, MHL/KZEH C AR /N T HE BB o, R
i B oG &, AT BT G — X B A TR
MBS, WA AE K- 38 3 i S, 5 Bt B
TR 23 A S



A5 2 1

O, e T ORI R RS A R L AR 5 o 01T o1

Bl Wre#sEREs bl REH T o0 KEM
2

Fig. 1  Displacement restored by the abnormally distributed

offset alluvial fans and upstream catchments
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Fig. 2 Displacements restored by the same lithological mineral
composition at both sides of the fault. (a) Alluvial fans formed
without the horizontal movement of the fault. (b) Offset alluvial

fans with the horizontal movement of the fault
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Fig. 3 Displacements restored by the remnant landform
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Fig. 4 Geomorphological sketch of the study area
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Fig. 5 Distribution of the alluvial fans and catchment areas in the Yemashan piedmont
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Fig. 6 Distribution of lithological mineral composition and displacement measurements at Minzhu village. (a) Composite graph of

Sentinel-2A satellite image. (b) Interpretation of lithologic distribution
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area the offset alluvial fans
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